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Sonth Dakots Agrivsltwrnl Experiment Stativn

ﬂm;gmﬁw THERE HAS BEEN PRESENTED TO THE
Secretary of Agriculture
AN APPLICATION REQUESTING A CERTIFICATE, OF PRDTECTION FOR AN ALLEGED DISTINCT VARIETY OF SEXUALLY-
REPRODUCED, OR TUBER PROPAGATED PLANT, THE<NAME' AND DESCRIPTION OF WHICH ARE CONTAINED.IN THE -

APPLICATION AND EXHIBITS, A COPY OF WHICH ] HE.REUNTO ANNE}GED AND MADE A PART HEREOF AND THE

TITLE THERETO IS, FEOM THE RECORDS.OF TH.E PLANT VARIE‘I'Y PROIECTION OFFICE, IN THE APP}'_.ECANT(S)::' H,
INDICATED IN THE SAID COPY, AND WHEREAS, UPDN:DUE mmNAﬁo "MADE, THE SAID APPLICANT(S) 1§ (A.RE)‘:

. AD_]UDGED TOBEENTITLED TO A CERTIFECATE oF PLANT ARIETY PRO'I‘ECTION UNDER THE LAV,

NOW; THEREFORE, THIS CERTIFICATE OF PLANT VAR OQ"ECTION 1S TO'GRANT UNTO THE SAID APPLICA.NT(S) -
AND THE SUCCESSORS, HEIRS OR ASSIGNS OF THE ]

DATE OF THIS ‘GRANT, SUBJECT TO THE PAYMENT far: Q ‘_IRED FEES AND PERIODIC REPLENISHMENT OF VIABLE * f

B IC- GED OF THE VARIETY IN A PUBLIC REPOSITOR A5 PROV'IDED By LAW, THE RIGHT TO EXCLUDE OTHERS
SELLING THE VARIETY, OR OFFERING IT FOR SALE. OR REPROD‘ YCING IT, OR IMPORTING IT, OR EXPORTING IT.

NDITIONING IT FOR PROPAGATION, OR STOC]C[NG ITFOR, "ANY OF THE ABOVE PURPOSE , OR CONDITEONING IT

PAGATION, OR STOCKING IT FOR ANY OF THE'ABOVE PURPOSE, OR USING IT IN PRODUCING A HYBRID OR
VARIETY THEREFROM, TO THE EXTENT PROVIDED BY THE PLANT VARIETY PROTECTION ACT. IN

D STATES SEED OF THIS VARIETY (1) SHALL BE S0LD BY VARIETY NAME ONLY AS A CLASS OF CERTIFIED

SHALL CONFORM TO THE NUMBER OF GENERATIONS SPECIFIED BY THE OWNER OF THE RIGHTS, (34 STAT.

D, 7 US.C. 2321 ET SEQ)
WHEAT, COMMON

‘Harding’
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5P RODUGE LOCALLY. Include form number and date on all reproductions Form Approved - OME No. 05810055

U.S. DEPARTMENT QF AGRICUL:TURE The following statements are mada in accordance with the Privacy Act of 1974 (5 ). 8.C. 552
: AGRICULTURAL MARKETING SERVICE : (6. 529) and
; SCIENCE AND TECHNGLOGY - PLANT VARETY PROTECTION OFFICE fhe Papsrwark Reducton Act (PRA) of 1995.

Appiication Is required in order to determine if a plant variety protection certificate is o be issued

' SAPPLICATION. FOR PLANT VARIETY PROTECTION CERTIFICATE | (7 U.5C 2421). information is held confaental uati combote b issued (7 U.S.C. 2426).
" (instructions and information collection burden statement on reverse)

1. NAME OF OWNER . . " 2. TEMPORARY DESIGNATION OR 3. VARIETY NAME
" South Dakota Agricultural Experiment Stati [Pt :
0 a r : : _ L.
u ota Adricuitural Experimen tation $D92107 Harding
4. ADDRESS (Street and No., or R.F.0, No., City, Stats, and ZiP Cods, and Country) : 5. TELEPHONE {inchude area cods)
south Dakota State University K
Ag Halil 129 : ' 605-688-4149 PVPQ NUMBER
BY\OOk'] ngS ’ SD 5700/ 6. FAX (include area cods) Zm’ OO 2.68
FILING DATE
605-688-6065
7. IF THE OWNER NAMED IS NOT A "PERSON", GIVE FORM OF 8. IF INCORPORATED, GIVE 9. DATE CF INCORPORATION
ORGANIZATION (corporalion, parinership, asscciation, efz.) STATE OF INCORPORATION Ne : 0 é-ap".eﬂkbef L{J ?-‘m'
Agriculiural Fxperiment Station N/A N/A —
10. NAME AND ADDRESS OF OWNER REPRESENTATIVE(S) TO SERVE IN THIS APPLICATION. (First person listed will receive aif papers) i .'i'é:é’é‘; AND EXAMINATION
Dr. Kevin Kephart, Director Dr. Amir Ibrahim, W, Wheat Breeder } 2705700
- . . s *
SD Ag. Exp. Staticn, Box 2207 Plant Science Department
South Dakcta State University NPB 244B, Box 2140-C, SDSU BATE ?/%045
Brookings, SD 57007 Brookings, SD 57007 ol
_ ) . CERTIFICATION FEE:
s L/ 3 2_ for o}
oare T /lo 2002
11, TELEPHONE (Include area cods) 12 FAX (Includs area code) 13, E-MalLL 14, CROP KIND (Common Name)
-(605) 638-4453 (605) 688-4452 Anir_Ibrahim@sdstate.edu Hard Red Winter Wheat
'18. CHECK APPROPRIATE BOX FOR EACH ATrAc'HMENf SUBMITTED {Follow instructions on 18. DOES THE QWNER SPECIFY THAT SEED GF THIS VARIETY BE SOLD AS A CLASS OF
reverse) CERTIFIED SEED?  Ses Secfion 83(a) of the Plant Varety Protection Act)
a Exhibit A. Origin and Breeding History of the Variaty Ij YES (if *yes", answer items 20 D NO (# "no," go to item 22}
and 21 balow} :
b, [a Exhibit B, Statement of Distinctness ) : )
2¢. DOES THE OWNER SPECIFY THAT SEED OF THIS [ ves 3 no
e. [ esnibite. Objective Dascription of Variaty VARIETY BE LIMITED AS TO NUMBER OF CLASSES?
d, Eﬂ Exhibit D. Additional Dascription of the Variety (Optianal) IF YES, WHICH CLASSES?  [T] FOUNDATION [[] REGISTERED [] CERTIFIED
e [ ExhibiE. Statement of the Basis of the Owner's Gwnership : 5 ﬂ
f. m Youcher Sampla (2, 500 viable untrealed seeds or, for tuber propagaled variaties, 21. DOES THE OWNER SPECIFY THAT THE CLASSES BE
. verification that lissue culfurs will be depasitied and maintainad in an approved public LIMITED AS TO NUMBER OF GENERATIONS? YES NO
repasitory) i
. o - . ' IF YES, SPECIFY THE ':l ' D ' D
& s e o e Foe (32.706), mads peyabia 1o Treasurer of the Uinked NUMBER 1,2, 3, ofc FOUNDATION REGISTERED CERTIFIED
(If additional explanalion is necessary, please use .rhigpace indicated on the reverse.)
22, HAS THE VARIETY (INCLUDING ANY HARVESTED MATERIAL) OR A HYBRID PRODUCED 23. 1S THE VARIETY OR ANY COMPONENT QF THE VARIETY PROTECTED 8Y INTELLECTUAL
FROM THIS VARIETY BEEN SOLD, DISPOSED OF, TRANSFERRED, OR USED IN THEU. §. OR PROPERTY RIGHT (PLANT BREEDER'S RIGHT OR PATENT)?
OTHER COUNTRIES? ) O 8
B e Sept. 1, 2008 0O YES : ne
‘ Q S.A IF YES, GIVE CQUNTRY, DATE OF FILING OR ISSUANCE AND ASSIGNED
IF YES, YOU MUST' PROVISE THE DATE OF FIRST SALE, DISPOSITION, TRANSFER, OR USE REFERENCE NUMBER. (Please use space indicafed on raverse.)
FOR EACH COUNTRY AND THE CIRCUMSTANCES. (Please usa space indicated on reverse,)

24. The owners declara that a viable sampla of basic seed of the variety will be furnished with application and will ba replenished upon request in accordanca with such regulations as may be applicable, or
. far a tuber prapagated variety a tissue culturs wiil ba deposited in a public repasitory and maintained for the duration of the certificats.

The undersigned cwner{s) is(are) the cwner of this sexually reproduced or tuber 'pmpagat_ed 'poi:tr.\t variety, and befieve(s) that the variety Is new, distinct, uniform, and stable as required in Section 42,
ion .

and [s entifled to protection undar the pravisions of Saction 42 of the Plant Variety Protect
QOwner{s} is{are) informad that false representation herein can jeapardize protaction and resuit in penalties.

SIGNATURE QF;V -+ SIGNATURE OF OWNER

NAME (Flease pnint or type) NAME (Flease print or type)

~ Dr. Kevin Kephart

ICAPA-CITYOR TITLE DATE . CAPACITY OR TITLE ' - DATE - ) ‘
Director, SD Ag. Exp. StationAugust 29, 2001

&T-470 (2-99) dasignad by ths Plant Variety Protection Office with WardPerfect 6.0a. Replaces STD-470 (8-38) which is ohsolete, (See reverse for instructions and jnfomap‘an eoifection burden staternant}



EXHIBIT A
Harding (SD92107)
Origin and Breeding History of the Variety

Harding was selected as an Fs.¢ line from the cross
'Brule'//"Bennett’/'Chisholm'/3/' Arapahoe’ (parentage is 50% Arapahoe) made in 1986. The
cross was advanced without deliberate selection to the Fs generation with a bulk breeding
procedure. The F plants were planted at the greenhouse in Brookings, South Dakota in 1987.
The F»-bulk population was grown in the field at Brookings and Highmore, South Dakota
and harvested as bulk in July 1988. Selections among the F,-bulks were made based on grain
yield, test weight, pedigree, disease resistance, maturity, plant height, and resistance to
lodging. However, no selection within these bulks was done at this stage. The Fs-bulk was
advanced to the F4 and Fs generations in the same way with selection (grain yield, test
weight, pedigree, disease resistance, maturity, plant height, and resistance to lodging)
practiced among but not within populations. The Fs-bulk population was grown in the field
at Brookings and Dakota Lakes Research Farm near Pierre, South Dakota, and about 100
heads were picked from the most promising populations, including
- Brule//Bennett/Chisholm/3/Arapahoe, using the same traits with which the F, - F, bulks were
advanced. Selection of Fsplants within each Fs-bulk population was done at random. The
head rows were planted in Dakota Lakes Research Farm near Pierre, South Dakota in 1991
and selection among these rows was done based on maturity, pedigree, and resistance to
lodging and diseases. Harding was identified as experimental line SD92107 in 1992.
Harding was then grown in the un-replicated early yield trial in Brookings, Selby, and
“Winner, South Dakota. Selection at this generation was based on yield, test weight, disease
- -resistance, and quality characteristics. The most promising lines were advanced to the
preliminary yield trial (5 locations) and then the advanced yield trial the following year (6
locations). Harding has been tested in the South Dakota Crop Performance Testing (CPT)
Variety Trial since 1996 and the Northern Regional Performance Nursery (NRPN) from 1996

- to 1998,

Composite milling and bread-baking data of Harding was provided by the USDA-ARS
Hard Winter Wheat Quality Laboratory, Manhattan, KS from the South Dakota Advanced
Yield Trial (1995 to 1998). Breeder seed, produced in 1997-1998, originated from a
purification program in 1997-1998 (Fi; generation) to remove off-types by rouging.
Foundation seed was produced in 1998-1999,

Harding has been uniform for all morphological characters (such as maturity and plant
height) during the last four generations of selfing and increase. Variants are limited to
slightly taller and later maturing plants that occur at a frequency of less than 1 in 1,000
plants. The variants in Harding as well as the typical plants in Harding are commercially
acceptable. Up to 0.5% variant plants may be encountered in subsequent generations.
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EXHIBITB
Harding (SD92107)
Statement of Distinctness

Harding is most similar to the hard red winter wheat cultivar 'Crimson’, but differs in the
following characteristics:

1) Grain Yield: Harding has 0.1 LB/ACRE less grain yield than Crimson, when recorded
directly from the combine (Table 1).

2) Test Weight: Harding has 2.4 LB/Bu less test weight than Crimson, when recorded
directly from the combine (Table 1).

3) Heading Date: Harding heading is later by one day than Crimson (Table 1).
4) Plant Height: Harding is 0.7 inch taller than Crimson (Table 1).

5) Acid Polyacrylamide Gel Electrophoresis (PAGE): Acid Polyacrylamide Gel
Electrophoresis shows that Harding and Crimson have distinctly different seed storage
protein banding patterns. (Photograph 1). The arrows on the photograph point to bands
present in Harding but missing in Crimson and vice versa.,

6) Urea Polyacrylamide Gel Electrophoresis: Urea Polyacrylamide Gel Electrophoresis
also shows that Harding and Crimson have distinctly different seed storage protein
banding patterns (Photograph 2). The arrows on the photograph point to bands present in
Harding but missing in Crimson and vice versa

Davis, B. 1964. Disc electrophoresis. II. Method and application to human serum protein.
Ann. New York Acad. Sci. 121:404-427.

Table 1.  South Dakota State University, Winter Wheat Breeding Trials Combined Over
Locations and Years. ' '

Grain Yield {(bu/a) Test Weight (ib/bu) Heading (days) Plant Height (inches)

97 98 99 9799 | 97 98 99 97959 | 97 98 99 9799 97 98 99  97-99

(5) 49 a9 63 | 6 (@ (149 ¢ | 3 O @ 449 @ (03 @ @25
CRIMSON 55.6 54.7 55.9 55.4| 60.7 62.3 62.0 €1.7| 166 151 153 154| 35.6 356.4 39.9 37.4
HARDING 64.7 52.2 55.0 55.3] 52.6 58.4 60.0 59.3 166 152 153 155/ 36.8 37.4 39.9 38.1
ROSE 51.6 53.3 55.2 53.9] 60.5 £1.2 61.4 61.0] 166 151 154 155 35.0 37.2 40.7 38.0
SIOUXLAND 55.2 55.7 1.8 58.2] 58.7 &0.7 59.3 59.6 164 149 151 153 37.2 37.8 42.1i 39.1
CV % i3.9 13.7 14.2 14.6 1.8 1.5 2.1 L9 1.1 6.8 0.8 0.8 .6 .3 6.5 4.0
~ |LSD (10%) 4.1 2.3 2.4 1.6 0.6 0.5 .6 .3f 1.2 0©¢.5 0.7 0.4 .2 .6 1.2 0.4

N.B.: Figures in parentheses indicate the number of locations that data was collected from.
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College of Agneuituce and

'. SOU. th D ako r,a Bulogical Sciences
| State Umver51ty Pl Seercs Deparimen

Box 2$40C, NPB 247
sSosu

Brookings, $D 57007-2141
Phone: 6805-688-4020
FAX: 805-688-4452

PROCEDURE FOR POLYACRYLAMIDE GEL ELECTROPHORESIS

Written by J. Schneider
and T. Machacck 1988
Revised 1989 by J. Johnsun
Revised 1991 by L. Fleege

This paper is written with the intent of passing on some practical information 1o
laboratories which are interssted in using polyacrylamide gel electrophoresis (PAGE) for the
analysis of varietal purity of seed lots. Perhaps the practical experience we bave gained from
organizing and implementing our system will be of some assistance. N

The lists which have been compiled are quite comprehensive of the needs for setting

“up a laboratory for PAGE. Persopal preference may dictate changes in the glass and
hardware, however the items listed seem to work the best for us. The equipment listed is
csgential for producing clear and reproducible results.

' The chemical sources listed are those recommended to us (Lookhart et al., 1981) as
the ones that produce the best results. Aluminum Lactate quality is important; it should be

- pure white (powdered sugar color). Impure Aluminum Lactate will result in biurred
electrophorograms. '

' Reference samples of foundsation seed (one pound) of each variety to be tested were
collected and stored- in plastic containers. '

Thirty gram samples are collected in Udy boutles following purity testing. 100 seeds
counted from ecach sample are fround in a small coffec grinder (Miracle Mill) and sifted
through a 1.016 sieve. Use caution to avoid contamination between samples. Cleaning the
grinder and sieve with forced air between samples is recommended.

- PROTEIN E TION
Using a fioe point marking pen, mark a 1.5 mi centrifuge tube for cach sample.

Wheat into each tube, add 750 ul of Ethylene glycol and 0.25 g of flour. Extractions mix
easier if the cthylene glycol is put o the tube first. Vortex the samples and wait an hour
before centrifuging. Qat; into each tube, add 700 ul of ethylene glycol and 0.30 g of flour.
Vortex the samples and wait onc hour before centrifuging. Single Sced; Crush each seed
‘berween weighing paper with a pliers. Place each into centrifuge wbes with 100 ul of
ethylene glycol and allow to set 1 hour. Load the centrifuge evenly. Run it on low speed
(4500 x g recommended) for 10 mioutcs. [Optional: Add one drop of 10% methyl green dyc
(1 g methy! green brought to a volume of 10mi with H,O) to each sample with a small sized
auto pipette].

MIXING THE GEL SOLUTION
Each 1.5 mm thick gel will require 50 ml of gel solution. Use a 125 ml vacuum

flask with stopper when mixing 100 mi of gel solution. Into the flask add each of the .
following. Note: when working with the gel solution wear gloves and a mask as acrylamide
is a neurctoxin until it has solidified.

-

. PLANT SCIENCE & a muttidisciphinary department offering teaching, reseacch, axtension. and 3arvice n Agroncay (Crops, Soils, and Water), Entomaiogy, Plant Pathology, and Weed Stence.

L
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For two gels: Aluminum Lactate (0.25g); Ascorbic Acid (0.024g); FeSO,-7H,;0
(ZOO;L of 10mg/10ml mixed fresh);
~ Wheat: Bis-Acrylamide (0.25g), Acrylamide (6.00g);
Qat: Bis-Acrylamide (0.4g), Acrylamide (7.50g). Add distilled water to obtain a
valume of 100m1

Add a stir bar, stopper the flask, and place on the stitrer at slow speed, connect the
vacuum and allow it to stir for 20 mirmutes. (The vacuum step is optional.) After this Ume
is up, allow the solution (o continuc stirring while the pH is checked and adjusted. Lower
the pH 10 3.1 by titrating with Lactic Acid. If the pH is over adjusted, Trizma base (5M)
can be used to increase the pH withour adverse effects. Divide the solution into 2 portions in
100m! flasks containing stir bars.

Preparc the gel plates making sure that they are tightly sealed to the rubber gaskets.
(This is very important but easy to forgef).

_ Place one of the flasks conmmmg gel solution on thé stir plate al very slow speed.
Nate: excessive agitation mixes in oxypen which ties up the catalyst and prevents coroplete
polymcrization. Add 25 ul of H,0, and allow to stir for 45 scconds. Carefully pour the
solution between the plates until it is 1/4" from the top. Insert the gel comb making surc
there arc no bubbles trapped on the well ends. Repeat the procedure for the other gel and
allow both to polymerize for 15 minutes. :

TANK BUFFER '
While waiting for the gel W polymerize, mix the tank buffer. Place 5.625 g of

Aluminum Lactate in a 4000 ml flask. Fill the flask to approximartely 4500 ml (middle of
the neck on a 4000 ml flask) with distilled H,O and stir. While the buffer stirs, check the
-pH. Titate 10 3.1 using Lactic Acid.

SAMPLE PLACEMENT
By his time the gel should be polymcrmd Carefully remove the gel comb

Carcless removal can cause suction, pulling the gel walls together and possibly breaking
them. Pipette out any excess fluid in the slots using a long necdle syringe. If the walls of
the gel are croaked, they can be straightened at this time with the needle. Fill the slots about
2/3 full with bufter solution. Then, using a digital pipewe, place 7.5 pl of the sample extract
(12ul for single seeds) intu the slots. The extract should sink to the bottom. Using 2
pasteur pipette finish filling the slots with buffer.
RUNNING THE GEL
' Attach the upper buffer chamber to the gel plates making sure of a tight scal. Fill the
upper buffer chamber with buffer one inch from the top. Pour the remaining buffer into the
lower buffer chamber along with the stir bar. Set the tank on a stir plate and set the stic
plate to a [ast speed. This aids in maintaining an even tcmperature during the run.

Put the apparatus together, Make sure that the cathode is connected fo the lower
buffee and the anode to the top. Start the water bath and set it for 15C. Sct the power
source to copstant current, switch it on and nun power up to 500 volts. The amperage.
when runoing two gels, should initially read approximately 160 o 170 ma. Allow it to run 2

2
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"hours for wheat and oats.

MIXING THE STAINING SQLUTION

Take safety precautions to prevent eye and skin contact when working with the acid
solutions. To make 600 ml of stain, mix in a 1000 ml flask the following: 100 grams TCA
and 600 m! distilled ,0. Add 20 ml of 1% Comassic brilliant biue (CBB) seolution (lg

CBB per 100ml ETOH).

REMOVING THE GELS
After 2 hours turn the power off and remove the gel plates. Remove the spacers and
~ pry the plates apart (It is recommended using one of the spacers for this task. Take care as
to not damage the spacer in the process). To keep track of the stot order, cut off the lower
left hand corger. Then rcmove the slot fringes. The gel can then be loosened by running a
spatula between it and the glass plate while squirting water in the gap created by the spatula.
The gel should slide off into the staining pan {be sure Lo label the pan).

Remove any excess water and add 300ml of stain. - Place the trays on a shaker at -
gentle speed and allow them to stain for at least 4-6 hours. Over staining will not barm the
gels or their results. Sometimes overnight staining is more convenient. :

DEST

_ Remave the stain (A handy way to remove liquids is with the vacuum pump. Put a
catch bottle in the line and use a pasteur piperte in the hose end.) Add 300ml of H,0 tfo the
tray. Put the trays on the shaker and allow to destain for 2-6 hours or whatever is necessary
for acceptable resuits. A useful tool for moving the gel is a piece of plastic 117 X 6" from a
report cover. Use the plastic sheet to place the gels into one quart zip-lock freezer bags.

CLEANING THE GEL PLATES
For easy and flawless removal of the gels, a thorough cleaning of the plates is

essential. Wash them well with soapy water. Then wipe them down with ammonia glass
cleaner or cthanol. Put the glass together with the spacers and clamps making sure that
everything is flush on the bottom. Put them in the stand, insert the combs, and cover with
plastic wrap. They are now ready for the next use.



Photograph 1. Acid Polyacrylamide Gel Electrophoresis (PAGE) of hard red winter
wheat cultivars Harding, Crimson, Rose, and Siouxland. The Acid PAGE was
conducted by Dr. Brent Turnipseed, Sced Testing Lab, Plant Science Department,
South Daketa State University.

20000268
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Photograph 2. Urea Polyacrylamide Gel Electrophoresis (PAGE) of hard red winter
wheat cultivars Harding, Crimson, Rose, and Siouxland. The Urea PAGE was
conducted by Ms. Mary Thompson, Seed Testing Lab, Plant Science Department, South

Dakota State University.




REPRODUCE LOCALLY. [nclude form aumber znd date oa 1!l reproductions. Form Appraved - OMB Ne. 0581

Accordiag 0 the Paperwack Kedudlion At of 1995, 1 1220y may 6ot conduct or 5poator. 40d & person o5 5oL quired 1 respond & coll nfinfnmmmuﬂkuildisphyllmiGOMchwlnumher.mv;uaom
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sources, gathering and muinluining the daie oeeded, and completing and eviewing the collection of informiation,

The U.S. Dep L of Agriculuure (USDA} prohibits discrimi don in all is proge: xad activities on (e bagis of race, color, national ocigin, gender, religion, age. diuabilicy, palitical beliefs, wxual oficntation, and manal of fam
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2n equil oppaviunity provider and employer,

U.S. DEPARTMENT OF AGRICULTURE EXHIBiT
AGRICULTURAL MARKETING SERVICE (Whea
SCIENCE AND TECHNOLOGY

PLANT VARIETY PROTECTION OFFICE
BELTSVILLE, MD 20705

OBJECTIVE DESCRIPTION OF VARIETY
WHEAT (Triticum spp.)

NAME OF APPLICANT(S) ' ' FOR OFFICIAL USE ONLY
South Dakota Agricultural Experiment Station PVPO NUMBER
mnmmﬁudﬂaumm,amsmmzy_&q
South Dakota State University . VARETYNAME  Harding
Ag Ha]] 129 : '
Brookings, SD 5700? TEMPORARY OR EXPERIMENTAL DISIGNATION
5092107

PLEASE READ ALL INSTRUCTIONS CAREFULLY: Place the appropriate number that describes the varietal character of this variety in the boxes below,

Place a zero in the first box (e.g. or ) when numbes is either 99 or less or § or less respectively. Data for quantitative plant characters should be based on
2 minimum of {00 plants, Comparative data should be determined from varicties entered in the same trial. Royal Horticultural Society or any recognized color standard
may be used to determine plant colors; designate system used:

Please answer all questions for your variety; lack of response may delay progress of your application,

1. KIND:

1 I=Common 2=Durum 3=Club 4=0ther (SPECIFY):

2. VERNALIZATION:

1=8pring 2=Winter 3=0Other (SPECIFY):

2

3. COLEOPTILE ANTHOCYANIN:

1 1=Absent 2=Present

4. JUVENILE PLANT GROWTH:

1=Prostrate 2-—~Se'mi-erect 3=Erect

1

5. PLANT COLOR (boot stage):

2 ' 1 = Yellow-Green 2 =Green 3 = Blue-Green

6. FLAG LEAF (boot stage):

1 ‘ I--= Erect 2 = Recurved 9 I = Not Twisted 2 = Twisted

7. EAR EMERGENCE:
0]1 Number of Days Earlier Than___RCuUghrider .
Iﬂ 5 ‘Number of Days Later Than Nekota _ )

1

- S&T-470-6 (2-99) designed hv the Piant Varietv Pratection Office with WardPerfect A s Renlaces I,MG_S-A.‘m-& r@av\ whirh ie nhenieta T Page | o




8. ANTHER COLOR:

] 1= Yellow 2 =Purple

9. PLANT HEIGHT (from soil to top of head, excluding awns):
Nekota

'1 2 em Taller Than .
Roughrider
h .
0 §_l cm Shorter Than
* Rclative to a PYPO-Approved Commercial Variety Grown in the Same Trie
10. STEM:
A. ANTHOCYANIN b, INTERNODE (SPECIFY NUMBER) 5
1| 1=Absent 2=Present 1j 1=Hollow 2=Semi-solid 3=8elid
B. WAXY BLOOM ' E. PEDUNCLE
] 1=Absent 2=Present 9| I1=Absent 2=Present
: cm Length
. C. HAIRINESS (last internode of rachis) 12
1=Absent 2=Present -
11. HEAD (at Maturity):
A. DENSITY C. CURVATURE
2 i1=Lax 2=Middense 1} 1=Erect 2 =Inclined 3 = Recurved
3=Dense
B. SHAPE D. AWNEDNESS
1| 1=Tapering 2=Strap ' 41 1=Awnless 2 = Apically Awaletted
3 = Clavate 4 = Other (SPECIFY): ' 3=Awnletted 4=Awned
12. GLUMES (at Maturity):
A. COLOQR ) C. BEAK
1 = White 2= Tam 3] 1=0Obtuse 2 = Acute
3 =Acuminate
red —Aet
3 = Other (SPECIFY) :
B. SHOULDER . D. LENGTH
4] 1=Wanting 2= Oblique 7]  1=Short 2 = Medium
3=Rounded 4 ==Square {ca. Tmm) {ca, 8mm)
5 = Elevated 6 = Apiculate 3 =Long (ca. 9mm)

1D

S&T-470-6 (2-99) designed by the Plant Variety Frotection Office with WordPerfect 6.0a, Replaces LMGS470-6 (6-82), Which is obsolcte. - ~Pagelo
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12. GLUMES (at Maturity) Continued:

.o E. WIDTH

1=Narrow (ca. 3mm) 2 = Medium (ca. 3.5mm)
Lt 3= wide (ca. 4mm)

13. SEED:
A. SHAPE - C. BRUSH
rg‘ 1 =Ovate 2=0val 3 = Elliptical 2 | 1=Short 2=Medium 3=Long
E' 1 = Not Coilared 2 = Collared
B. CHEEK : D. CREASE
2 1=Rounded 2=Angular 1 = Width 60% or less of Kernel
2 = Width 80% or less of Kernel
3 = Width Nearly as Wide as Kernel
1 1 = Depth 20% or less of Kernel
2 = Depth 35% or less of Kernel
3 = Depth 50% or less of Kernel
E. Color G. PHENOL REACTION (see instructions): -
3 1=White 2= Amber 3= Red 1 = Ivory 2 =Fawn
4= OTHER (Specify) 3 = Light Brown 4 = Dark Brown
: 5 =Black
F. TEXTURE
1 1=Hard 2=Soft
" 14. DISEASE: (0=Not Tested; = 1=Susceptible; 2=Resistant; 3=Intermediate; d4=Tolerant)
PLEASE INDICATE THE SPECIFIC RACE OR STRAIN TESTED
3 Stem Rust (Puccinia graminis £, sp. tritici) ' 1 Leaf Rust (Puccinia recondita {. sp. rritici)
0 Stripe Rust (Puccinia sirit_’formis) . 0 Loose Smut (Ustilago tritici)
0 .Tan Spot (Pyrenophora tritici—répenti;s) 0 Flag Smut (Urocystis agropyri)
0 Halo Spot (Selenophoma donacis) 0 Common Bunt (Tilletia tritici or T. laevis)
0 Septoria nodorum (Glume Blotch) ' 0 Dwarf Bunt (Tilletia controversa)
a Septoria avenae (Speckled Leaf Disease) 0 Karnal Bunt (Tilletia indica)
1 Septoria tritici (Speckled Leaf Blotch) 0 Powdery Mildew (Erysiphe graminis f. sp. tritici)
. Scab (Fusafium spp.) ' - "Snow Molds"
2 | 0

1
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- 14, Disease (Continued) (0=Not Tested;  1=Susceptible; 2=Resistant; 3=Intermediate; 4=Tolerant)

PLEASE INDICATE THE SPECIFIC RACE OR STRAIN TESTED

"Black Point" (Kernel Smudge) Common Root Rot (Fusarium, Cochliobolus and
0 : 4 Bipolaris spp.}
Barley Yellow Dwarf Virus {BYDV) Rhizoctonia Root Rot (Rhizoctonia solani
( , 0
0 Seilborne Mosaic Virus (SBMV) 0 Black Chaff (Xanthomonas campestris pv. translucens)
IE' Wheat Yellow (Spindle Streak) Mosaic Virus Iz Bacterial Leaf Blight (Pseudomonas syringae pv.
' : ' syringae)
0 Wheat Streak Mosaic Virus (WSMV) Other (SPECIFY)
J— Other (SPECIFY) Other (SPECIFY)
Other (SPECIEY) Other (SPECIFY)
Other (SPECIFY) Other (SPECIFY)
15. INSECT: (0=Not Tested;  1=Susceptible; 2=Resistant; 3=Intermediate; 4=Tolerant)
PLEASE SPECIFY BIOTYPE (where needed)
1 Hessian Fly. Way_etiola destructor) Other (SPECIFY)
0 Stem Sawfly (Cephus spp.) Other (SPECIFY)
a Cereal Leaf Beetle (Oulema melanopa) Other (SPECIFY)
Russian Aphid (Diuraphis noxia |  Other (SPECIFY)
0 p (Diurap E
R | Greenbug (Schizapiiis graminumy Other (SPECIFY)
5] Aphids Other (SPECIFY)

16. ADDITIONAL INFORMATION ON ANY ITEM ABOVE, OR GENERAL COMMENTS
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. S&T-470-6 (2-59) designed by the Piant Variety Protection Office with WordT’erfect_ 6.0a. Replaces LMGS-470-6 (6-82), which is obsolete.

Page 4 of 4



ool 00 268

Exhibit D
Harding (SD92107)
Additional Description of the Variety

The following additional descriptive information is presented:

1) Release notice of Harding.

2) Table 1: Yield, test weight, heading, and plant height data of Harding in the South Dakota
Crops Performance Testing (CPT) variety trial.

3) Table 2: Yield and test weight performance data of Harding in the South Dakotia Crops
Performance Testing (CPT) varicety trial in 19 locations-years.

4) Table 3: Grain yield data of Harding in the South Dakota Crops Performance Testing
(CPT) variety trial at individual locations.

5) Table 4: Test weight data of Harding in the South Dakota Crops Performance Testing
(CPT) variety trial at individual locations.

6) Table 5: Milling and baking data of Harding in the South Dakota Crops Performance
Testing. '
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South Dakota  NOV 2 91998 e

Agileultural Exparimant Station

‘State University | Ot et

Boz 2207, Ag Hall 129
sDSU

. Brodkings, SD 570070201
Phons 605-588-4149
FAX 505-683-6065

DATE: November 19, 1659

TO: Agricultural Experiment Station Directors

North Central Region and Grea: Plains
FROM: Kevin D. Kephart, Director. 7/4g242£”””

Agricultural Experiment Statian

SUBRJECT: - Releage of Cultivars

The South Dakota Agriculturzl Experiment Station announces the release of the
following cultivar:

S§D52107 Hard Red Winter Wheat -Proposed name ‘Harding’; PVP recommended

The release date 1s November 12, 1933

——

A description of the new release is enclosed. Complete yield and agronomic data
is available on reguest frem the Plant Science Department.

Seed is available through the Foundation Seed Stocks Division, Department of
rlant Secience, South Dakot:s State Tniversity, Brookings, SD 57607 ‘(605-688—
5418B) FAX (605-€88-6633) SRemail: jackfssd@brockings.net

ph
Enclosure

ce: Dé;ltivar Releasae/Variety Recommendation Committee
Flant Breeders '

Creating Clportunitios for a Lefotime
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SOUTH DAK(OTA AGRICULTURAL EXPERIMENT STATION '
* SOUTH DAKOTA STATE UNIVERSITY
PLANT SCIENCE DEPARTMENT

Release of HARDING Hard Red Winter Wheat

‘Harding’ hard red winter wheat was developed by the South Dakom Agricultural Experiment Station and released to
seed producers in the fall of 1999. Harding is an awned, red-glumed, mediym-late marurity, standard-height hard red winter
wheat with excellent winter survival abilizy, very broad disease resistarice, and superior yield performance compared to
available cultivars in its maturity range, Flarding was named after a county in northwest South Dakota where winter survival
ability is especially important for successtul winter wheat production.

Harding was selected as an Fog line from the cross “Brule’//’Bennett’/*Chisholm"/3/" Arapahoe’ made in 1986 by Dr.
- Jeffrey L. Geliner. The cross (coded X96209) was advanced withaut deliberate selection to the Fy generation with a bulk
breeding procedure. Breeder seed originated from a composite of approximately 600 Fyp-derived head-rows selected as part
.- of a glime-color purification program in 1996-1997. Harding was identified as experimental line SD92107 in 1992 and has
‘been tested in the South Dakota Crop Performance Testing (CPT) Variety Trial since 1996 and the Northern Regional
Performance Nursery (NRPN) from 1996 to 1998 Inn four years of statewide testing in the Scuth Dakota CPT (1996 to
1999; 39 environments), Harding (3903 kg ha™") was lower yielding than “2137* (4193 kg ha'") and “Alliance” and Arapahoe
(4065 kg ha™), similar in yield to ‘“Nekotz” (3923 kg ha™), but higher yielding than cultivars with sumlar maturity and winter
 survival ablllty, ncluding ‘Crimson® (3827 kg ba™ ) *Seward’ (3675 kg ha’ Yy, ‘Elkhom’ (3467 kg ha’ ", and “Roughrider’
- (3286 kg ha™). Over this same testing period, at locations where winter injury was an important consideration for yield
performance (1996-1997, 13 locarions), Harding (4267 kg ha'") was the hrghest yielding entry, greater than Arapahoe (4025
kg ha'!), 2137, Nekots, and Crimson (3750 kg ha‘l) and Alliance (3682 kg ha™).

_ Harding is 2 medium-late meturity whest (152 days to heading), about 3 days easlier than Seward, 1 day earlier than
Roughrider, 2 days later than Arapahoe, and § days later than Nekota, Plant height of Harding is tall (38 inches), 2 inches

 shorter than Roughrider, 2 inches taller f.an Arapahoe, and S inches taller than Nekota. Harding possesses a very broad
disease resistance package, being resistart or moderately resistant to stem rust (data provided by USDA-ARS Cereal Rust
Laboratory, St. Paul, MN, and the South Dakota State University Small Grains Pathology Program), leaf rust, wan spot,
septoria leaf blotch, and wheat streak masaic virus. Tn 1998 and 1999, field ratings of reaction to common root rot and head
scab suggested some degree of toleranca o both of these pathogens. Harding is heterogeneous for resistance to the Great
Plains Biotype of Hessian fly (data provided by USDA-ARS Plant Science and Entoraology Research Unit, Manhattan, KS).
The coleoptile length of Harding is average (simiiar to Arapahoc) and the siraw strength Is fair (slightly less than Arapahoe).
The winter survival ability of Harding is very good (similar to Roughrider).

Composite milling and bread-bakinz data (provided by the USDA-ARS Hard Winter Wheat Quality Laboratory,
- Manhattan, KS) from the South Dakota Advanced Yield Trial (1995 1o 1998) identified Harding as a wheat with overall
‘below average milling characteristics, incInding average test weight, above average kernel weight, average kernel hardness
scares, above average flour ash, and below average flour extraction. Bread-baking tests from these nurseries identified
Harding as a wheat with overall abave average baking characteristics, including above average flour protein concentration,
above average water absorption, average mixing time, above average mixing tolerance, and above average loaf volume.
Crumb grain characteristics from experinental and commnercial bakirg tests have been rated as good.

The South Dakota Foundation Seed Division (Plant Science Department, South Dakota State University, Brookings,
SD 57007) had foundation seed of Harding available to seed producers for planting in fall 1999. The seed classes will be
breeder, foundation, registered, and certiied. Harding will be submitted for plant variety protection under P.L. 910577 with
“the certification option.

“Approval

T g /f12-2%
_DLrecwr South Dakota Agricultural . Date
Experiment Station .
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Table 2. South Dakota Crop Performance Testing Summary

2001 2000 1999 1998
Brookings Martin Winner Oelrichs Wall
(19 Locations-Years)

No. Eniry Average Average
GY (bu/a) TW (Ib/bu)

1 ALLIANCE 65.8 59.8
2 WESLEY 653 58.9
- 3 ARAPAHOE 62.4 59.0
4 WINDSTAR 61.9 58.3
5 VISTA 61.8 59.3
6 CULVER 61.0 59.0
7 TANDEM 594 60.7
8 JAGGER 58.6 593
9 CRIMSON 58.6 60.8
10 NEKOTA 585 59.8
11 TAM 107 _ 585 58.9
12 HARDING ' 56.0 593
13 RANSOM 55.7 57.9
14 ROSE 54.6 60.6
15 SCOUT66 50.8 60.4

- Mean 593 59.5
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Table 3. Grain yield data of Harding in the 2001 South Dakota Crops Performance Testing
(CPT) variety trial at individual locations.

WINDSTAR
WESLEY

WAHOO (NE94654)

VISTA

TREGO
TANDEM
TAM 107
STANTON
SD97WeSs0

SDI7W6E09
- SD97WE04
SD97457
sD97250
SD97049

SD92107-5
$D92107-3
SCOUTE6
ROSE
RANSOM

QUANTUM 7588
NUPLAINS
NEKOTA
MILLENNIUM
JERRY {ND9251)

JAGGER
HONDO
HARDING
GOLDEN SPIKE
GM10002

GM10001
FALCON
CULVER
CRIMSON
0940611

ARAPAHOE
ALLIANCE

MEAN
C.V.
LSD (.05)

Crop Performance Testing sites in South Dakota: 1 = Britten, 2 = Brookings, 3 = Highmore, 4 = Martin, 5 = Oelrichs,
Selby, 7 = Wall, 8 = Winner, 9 = Winner, 10 = Watertown.

21
10
36
30
32

23
3
20 .
i3
22

-J

28

16
26
15

37
27
14
35
25

JQAVE __RANK _
29.2  38.
74.9 51.1
546 50.6
32.7 485
60.8 50.0
44.6 46.0
49.3 50.3
36.6 37.8
28.4 40.4
32.2 393
392 439
31.6 40.2
40.6 47.2
58.8 495
49.7 A5.7
48.3 51.0
64.6 50.4
46.7 42.2
51.0 43.4
79.0 53.3
61.8 48.5
50.2 43.0
58.6 491
54.4 52.5
734  53.2
26.0 36.5
54.5 43.0
66.6 494
19.9 37.9
38.7 43.1
28.4 42.1
69.0 52.0
53.7 47.4
57.4 47.5
31.2 38.4
65.9 52.4
54.4 49.8
48.9 46.1
24.0
16.8



ALLIANCE

' ARAPAHOE
C0940611
CRIMSON
CULVER

FALCON
GM10001
GM10002
GOLDEN SPiKE
HARDING

HONDO

JAGGER

JERRY {(ND9251)
MILLENNIUM.
NEKOTA

NUPLAINS
QUANTUM 7588
RANSOM

ROSE

SCOUT6E6

SD92107-3
SD92107-5
sD97049
5D97250
5D97457

SD97We04
SD37We09
SDI7We50
STANTON
TAM 107

TANDEM
TREGQ
VISTA

WAHOOD (NE94654)

WESLEY

WINDSTAR

MEAN
C.V.
LSD {.05)

59.8

598.8
52.8
60.3
60.5
58.5

58.4
57.0
59.5
60.5
59.0

59.5
61.0
55.0
57.3
58.3

55.0
56.5
56.5
55.3
52.6

2.5

57.5
55.6
58.9
60.6
58.1

58.2
56.8
57.5
60.0
58.7

38.2
58.7
56.7
57.2
59.2

59.8
54.4
58.1
59.9
59.5

60.7
53.9
56.1
56.7
59.5

57.0
57.9
56.8
58.2
58.3

61.8
60.3
60.1
61.4
61.1

62.5
59.6
58.5
61.9
61.2

60.7
61.1
58.7
60.5
60.8

62.7
61.9
59.2
61.4
61.7

61.9
59.8
58.5
61.0
61.9

60.3
61.2
60.4
60.3
60.5

539
53.9
56.5
51.9
56.5

57.9
54.0
56.5
58.0
57.9

57.9
55.7
55.4
58.0
58.1

56.3
58.7
54.5
56.8
56.4

55.2
56.1
55.3
56.2
53.8

62.3
59.7
60.0
61.4
61.0

62.8
59.4
59.5
62.1
61.7

60.3
61.3
59.3
60.6
60.9

61.0
60.5
60.5
60.6
60.3

58.9
58.2
54.4
57.5
58.1

60.2
52.9
56.2
54.9
57.7

57.5
57.8
55.3
55.2
57.3

57.8
58.3
56.9

52.7

54.6
61.6
58.3
52.8
60.4

58.5
55.8
58.9
57.3
57.5

58.4
52.8
58.8
61.2
57.7

60.8
58.0
55.5
59.6
60.2

60.3
584
56.4
57.0
56.3

ZooloohL

Table 4. Test weight data of Harding in the 2001 South Dakota Crops Performance
Testing (CPT) variety trial at individual locations.

10 AVE
55.6 57.9
57.9 584
55.1 583
38.7 80.6
56.2 57.2
57.8 57.6
506 57.2
56.1 57.6
456 53.7
59.3 58.9
57.8 59.7
514 564
583 584
57.8 59.6
58.9 59.2
57.6 59.9
56.1 564
585 57.8
57.9 534
57.2 59.3
58.9 59.0
536.7 59.2
56.4 56.8
56.0 58.2
53.2 585
53.3 584
553 58.2
523 57.3
53.1 57.7
53.1  56.0
57.0 60.1
56.8 59.6
57.5 58.5
50.6 56.1
55.9 58,0
57.9 57.6
5t.3 56.9
55.8 58.1

4.2

3.4

RANK

26
30
25
37
12

33
15

10

11

32
20
13

17
19
28
24
36

Crop Performance Testing sites in South Dakota: 1 = Britton, 2 = Brookings, 3 = Highmore, 4 = Martin, 5 = Oelrichs, 6 =

. Selby, 7 = Wall, 8 = Winner, 9 = Winner, 10 = Watertown.



2e0(002eg

(20) suInjoA Jeo] = AT !(siseq aumsiout 9 1) uondiosqe (axeq) Mol = SOV (siseq SUMSTOW %, ] 6 Juodrad) uisoad ol = Oy {{uosIaaucs usjord pue yse ‘pid
InoT ‘JYFam1ss) WoLJ paalsp ofess Julod 1) 21008 SulgA = SIA ¢(S1seq AUMSIOW % 7 32 JusdIad) Yse mold = HSV ‘(onpozd feyo jo jussrad) plai4 mop] = A1 {(5w) yFam [owisy o[Suig = M

¥26 £06 906 206 ([b'S9 0'99 0'89 ‘N.mm FLL €11 L S'LL[6°8 928 8'ER 228 |uesp lesgng

L 5 14 9 2e l'¢ 0'€ FE |99 I'S 8¢ 2I'S [§9 2§ 29 29 % A AasinN
€9 9t It 6% S'L €L 02 €2 |1'0 90 950 90 |8 6+ P LS "a's Aasiny
168 268 226 BE8 0°S9 'S99 9'99 @729 |L°LE L'LL gLl O'LL[sé8 2'sg +'5@ L'os ueapy Aesiny

026 S6. 898 BLE [8'V9 L'F9 +'¥9 669 (8Ll L'OL ¥'LL €LL|V6 LS8 18 99/ |wapuel
§96 0f6 OFE €8 |£'29 0'G9 879 Z'LL|9°LL €11 L'ZL O'LL{028 8'€8 2'08 927 |Z0LWVL
§¢6 S68 096 Bl6 829 L'¥9 0729 2'69|6°LL L'LL £2L ZLL[€S. L'18 908 2’12 |99mnodg
BY& SE6 O0EG 068 (2°69 €99 £'89 &'LL|L'ZL 6'LL 0°ZL SZL|b'68 258 §'98 |'SZ |Jepuybnoy
088 €£1l6 S06 026 (LS9 2'S9 263 0'99{8'0L B'LL L'ZL 6'LL|1'06 2'26 098 +'68 |asoy
056 Eb6 €88 G516 (6'99 Z'LZ 8'89 @b9|€'LL Z'ZL @LL Z'LL|E22 +98 098 L'S6 |moyen
§96 €66 B8R 5/6 [8'S9 £'99 969 £/9(9°1l 9°2L @Il @LL|l8. ¥R €€ 0'wy |sebber
056 026 0S8 050l (569 099 L0L 299 (9Ll €LL 20l 621|066 268 S¥9 |26 |Bupsey
S06 026 SE6 9B (599 E£'29 249 L0 |0°LL $OL ¥LL POL |bH6 +'06 978 042 [uoswu)
598 EBR €56 BLB (1'99 €29 00 OUL|TLL ¥LL 221 B'LLIBPE L'€6 0'S6 g6 |eoyedeny
S88 018 €58 818 [0'E9 029 1'S9 E£'99|£'0L 66 L0l E0L[2'68 1'26 2'98 £.8 |soueqy
66 86 6 96 66 86 /6 96 (66 86 [6 96 (66 86 46 86 ai

Al sav Qdd SH

€ 8l ZE ES 255 ZZ St |% ADIesgng
S€ ¥l F0 ¥S £00 L1 9L [{507) asTiesang
EF'0 Ob'0 €4'0 bb'0 [£729 089 289 €759 |L'0S BOE L'OE L'OE [606 699 SLL S8 €40 £49 H0E |Ueep 1esqng

698 ££'9l €F'L OPB |0'E 82 82 92 |62 48 22 99 9% "A'D AdesinN
¥0'0 100 £0°0 070 |02 6L @2 2l (¥2 ez 22 61 Qs AesinN
PO FH'0 ZH°0 90 [8'99 £79 869 1S9 {962 +'62 6'82 b62 uesy AJ9sinN

5¢°0 €40 LF0 64°0 |0'BY Z'89 L0 £'S9 (962 B'6Z 6'BZ 672 562 989 9Ll J06 850 169 L'EE |Wapue)
Zr'0 OF'0 OF'0 EY0 |6'%9 E'S9 L'0L +'S9 (062 882 £'8Z 6.2 [906 /9 wol £48 10 049 L°LE 201 Wyl
L0 OF'0  L¥'0 PP |6°09 SE9 S°89 9'29 [STLE 8°2E L'IE +LE (226 £99 bLL S8 E¥'0 +'89 BLE [99wn0dg
L#0 PO SP'0 810 (S22 €99 969 €v9 |ZEE LLE 9LE £8Z (246 029 221 zZe 050 6'/9 8'8Z |4eplybnoy
480 LE'0 Y0 b0 (9789 £°12 §°/9 6'99 [8°2€ 1'0E O'LE B'0E |8S6 989 'Ll &8 EF'0 5'99 622 |950Y
7’0 00 S0 ZH'0 |9'59 $°69 1'89 §'99 (b2 $'82 8'22 +'ZE €06 199 S'LL 606 6E0 589 9°LE |eaoyEN
€50 L¥'0 S0 Y0 [0'89 L'0L ST29 829142 €1E §'62 2JZ |6L6 ZBY 12 ! 2%8 S0 899 90g [Jebfer
L¥'0 0P'0 BP0 950 (589 L'89 L'E9 099 |1'0F E'LE €'LE 2°22 |S26 199 9Ll 2L SP°0 6°E9 L'LE [Bulpeey
OF'0 6E'0 6E0 FF0 (249 129 789 LS9 |I'LE L'OE £0E 2'SE /26 829 §LL L'E8 L0 +'99 g§ge |ueswug
620 [E0 SE0 LK0|ZT69 9769 22 P59 |L'PE EVE 22¢ S'EE |0S8 059 £y 1’98 S+'0 629 1'62 |soyedely
LP'0 9€°0 LS00 BE'O [¥'99 889 #'69 §19 |0'ME 262 642 6'8Z |2¥9 Lb9 £0 1l £'68 BE0 0'89 62 |edueny
66 86 46 96 [66 86 /6 96 |66 86 /6 96 |A1 SAa¥ Odd SN HSY A M (a
HSV Ad ML 6661-9661

S WeneUeN ‘SUV/ VST “Asoyeroqe T Aend) 18aYay YA PIRF] SU 1B PoISa) PUE SJUSUMIOIIALS B1ONe(] [0S UL UA01T SISLIBA PI10R]as Jo sIajpurered AIeny) ¢ 9[qE]




'AREPKOD UCE LOCALLY. Includs form number and edition date on all.reproductions. . _FORM APPROVED - OMB NO. 0581-0055

U.S. OEFARTMENT OF AGRICULTURE The following stalements are made in accordance with the Privacy Act of'
AGRICULTURAL MARKETING SERVICE 1974 (5 U.5.C. 552a) and the Paperwork Reduction Act (PRA} of 1995.
EXHIBIT E Application is required in order to determinie if a piant variety protection

‘ . certificate is to be issued (7 U.S.C. 2421). Information is held confidential
STATEMENT OF THE BASIS OF OWNERSHIP_ until certificate is issued (7 U.5.C. 2426). :

1. NAME OF APPLICANT(S) 2. TEMPORARY DESIGNATION 3. VARIETY NAME
OR EXPERIMENTAL NUMBER
‘South Dakota Agricultural Experiment-Station Sp9z2107 PR Hardjng
4. ADDRESS (Street and No.; or RF.0. Na., City, State, and ZIF. and Country) 5. TELEPHONE (include area code) 6. FAX (inciuge area cods)
South Dakota State University (605) 688-4149 605-688-6065
Ag Hall 129 : : :
Brookings, SD 57007 7. PVPO NUMBER -
20000 268
8. Does the applicant own all rights to the variety? Mark an "X" in appropriate block. If nd, please explain. @ YES [1 NO
9. s the applicant (individual or company) & U.S. nationaf or U.S. based company? YES L_E NO

If no, give name of country

10. Is the applicant the original owner? YES D NO {fno, please answer one of the following:

a. If original rights to variety were owned by individual(s), is {are) the original cwner(s) a LI.S. national(s)?

D YES D NO If no, give name of country
- b. If original rights to variety were owned by a company(ies), is{are) the original owner(s) a U.S. based company?
[:| YES I:I NO if no, give name of country

11. Additional explanation on ownership {if neaded, use reverse for exira space}:

PLEASE NOTE:
Plant variety protection can be afforded only to owners (not licensees) who meet one of the following criteria:

1. Ifthe rights to the variety are owned by the original breeder, that person must be a U.S. national, aational of 2 UPOQV member country, or national of a country
which affords similar protection to nationals of the U.S. for the same genus and species.

2. Ifthe rights 1o the variety are owned by the company which employed the original breeder(s), the company must be U.S. based, owned by nationals of 2 UPOV
member country, or owned by nationals of & country which affords similar protection (o nationals of the U.S. for the same genus and species.

3. Ifthe applicant is an owner who is not the original owner, both the original owner and the applicant must meet one of the above criteria.

The original breeder/owner may be the individual or company who directed final breeding. See Section 41(a)(2) of the Plant Variety Pratgction Act for definition.

According to the Paperwork Reduction Act of 1895, ng persons arg required 1o raspond to a collection of information unlass it displays a valid OMB control number. Tha valid ome controd numbar for
this information collection is 0581-0055. The fime required 1o competa this infarmation collection is estimated to averags 10 minutas per response, including the tima for raviewing instructions,
searching existing data sourcas, gathering and maintaining the data naeded, and compleling and reviawing the coligction of information.

The U.$. Department of Agricuiture (USDA) prohibits discrimination in its programs on the basis of race. color, national origin, sex, raligion, age, disability, palitical betiafs, and marital or familial status.
" (Not all prohibited bases apply to all programs). Persans with disabilitias wha require alternative means for communication of program informatian (braille, large print, audiotapa, et¢.} should conlagt
USDA's TARGET Center al 202-720-2600 {voica and TDD). .

Tu fila a complaint, write the Secretary of Agriculturs, LS. Dapariment of- Agriculture, Washinglon, D.C. 20250, or call 1-800-245-8340 {voice) or (202) 720-1127 {TDD). USDA is an aqual
amgployment cpponunity employer.

L - ——————
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